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ECOLOGICAL RELATIONSIiIPS OF WETLANDS TO 
RING-NECKED PHEASANTS I N  NEBRASKA 
Wi l l i am L. B a x t e r  and C a r l  W .  Wolfe 
Nebraska Game and Parks  Comrniss i o n  
Abstract 
E c o l o g i c a l  r e l a t i o n s h i p s  o f  r ing-necked  p h e a s a n t s  w i t h  r a i n w a t e r  
b a s i n s  were  s t u d i e d  on a n i n e - s e c t i o n  s t u d y  a r e a  i n  s o u t h - c e n t r a l  
Nebraska.  
N e s t i n g  s t u d i e s  conducted from 1960 through 1964 r e v e a l e d  t h e  
impor tance  o f  v e g e t a t i o n  complexes a s s o c i a t e d  w i t h  we t l ands  a s  n e s t i n g  
cover .  Dur ing t h e  f i v e - y e a r  p e r i o d ,  25 p e r c e n t  of  a l l  n e s t s  were  
i n i t i a t e d  i n  t h i s  c o v e r t y p e ,  and 25 p e r c e n t  of  a l l  c h i c k s  were p ro -  
duced i n  t h i s  c o v e r t y p e .  The we t lands  a l s o  p rov ided  high q u a l i t y  
b r o o d i n g ,  l o a f i n g ,  r o o s t i n g  and w i n t e r  cover .  
Human a c t i v i t i e s  have d e s t r o y e d  83 p e r c e n t  o f  t h e  3 ,909  we t lands  
i n  t h e  r a i n b a s i n  a r e a .  The g r e a t e s t  l o s s  o c c u r r e d  i n  s m a l l e r  b a s i n s .  
Acreages  i n  t h e  b a s i n s  r emain ing  have been  reduced by 44 p e r c e n t .  
Governmental  a g e n c i e s  c o n t r o l  5 p e r c e n t  o f  t h e  remain ing  b a s  i n s  com- 
p r i s i n g  25 p e r c e n t  of t h e  remain ing  a c r e a g e .  
ECOLOGICAL RELATIONSHIPS OF WETLANDS TO 
RING -NECKED PHEASANTS I N  NEBRASKA 
Wi l l i am L.  B a x t e r  and C a r l  W .  Wolfe 
Nebraska Game and P a r k s  Commission 
The r a i n w a t e r  b a s i n  a r e a  of Nebraska c o n t a i n s  some 3 ,745 s q u a r e  m i l e s  o f  
a r e a  d i s t r i b u t e d  th rough  10 c o u n t i e s  i n  t h e  s o u t h - c e n t r a l  p o r t i o n  of  t h e  
s t a t e .  The a r e a  i s  c h a r a c t e r i z e d  by g e n t l y  r o l l i n g  l o e s s  p l a i n s  d i s s e c t e d  
i n  a r e a s  by w e l l - d e f i n e d  d r a i n a g e s .  I n  a  l a r g e  p o r t i o n  of  t h e  a r e a  t h e  
d r a i n a g e s  end i n  c l o s e d  sys tems r e s u l t i n g  i n  t h e  r a i n w a t e r  b a s i n s .  These 
b a s i n s  a r e  u s u a l l y  1 t o  40 a c r e s  i n  s i z e  b u t  some range  up t o  1 ,000  a c r e s .  
The impor tance  of  t h e s e  w e t l a n d s  a s  w a t e r f o w l  n e s t i n g  a r e a s  h a s  been documented 
p r e v i o u s l y  by L i n d e r  (1959) , Evans and Wolfe (1967) . 
P e c u l i a r  t o  many of  t h e s e  b a s i n s  i s  s c o t t - s i l t  loam, a  s o i l  type  which i s  
c h a r a c t e r i z e d  by a n  impervious  l a y e r  of  c l a y .  The p r imary  l o s s  o f  run-  
o f f  w a t e r  which c o l l e c t s  i n  t h e s e  b a s i n s  i s  t o  e v a p o r a t i o n  (50 i n c h e s  
a n n u a l l y ) .  L i t t l e  w a t e r  i s  l o s t  t o  p e r c o l a t i o n ,  s i n c e  downward movement 
of  w a t e r  th rough  t h e  l a y e r  of  c l a y  i s  e x t r e m e l y  slow. The s o i l  i n  t h e s e  
b a s i n s  i s  f e r t i l e ,  b u t  t i l t h  i s  poor because  o f  t h e  h i g h  p e r c e n t a g e  of  
c l a y .  F o r  t h e  same r e a s o n  t h i s  s o i l  t y p e  i s  h i g h l y  s u s c e p t i b l e  t o  d r o u g h t  
and f l o o d i n g  . 
Data p r e s e n t e d  were c o l l e c t e d  on a  n i n e - s q u a r e - m i l e  s t u d y  a r e a  on p r i v a t e  
l a n d s  i n  C lay  County,  Nebraska,  under P-R P r o j e c t  W-28-R (The L i f e  H i s t o r y  
and Ecology of  t h e  Ring-necked P h e a s a n t ) .  
Land u s e  on t h e  s t u d y  a r e a  was r e c o r d e d  from 1955 through 1964. Between 
90 and 95 p e r c e n t  o f  t h e  a r e a  was i n t e n s i v e l y  c u l t i v a t e d  o r  g r a z e d ,  
depending upon t h e  amount o f  w a t e r  p r e s e n t  i n  t h e  b a s i n s .  The p r i n c i p l e  
c r o p s  on t h e  a r e a  were  g r a i n  sorghum, c o r n ,  wheat  and a l f a l f a .  
P l a n t  communities a s s o c i a t e d  w i t h  t h e  b a s i n s  a r e  d i v i d e d  i n t o  two c a t e g o r i e s  
t o  f a c i l i t a t e  a n a l y s i s  and d i s c u s s i o n .  These c a t e g o r i e s  a r e  unused a r e a s  
and n a t i v e  hay  f i e l d s .  During t h e  1-year  p e r i o d ,  a r e a s  c l a s s i f i e d  a s  
unused comprized a b o u t  5  p e r c e n t  of  t h e  t o t a l  l and  a r e a ,  w h i l e  n a t i v e  hay  
comprised a b o u t  9  p e r c e n t  o f  t h e  t o t a l  s t u d y  a r e a .  B a s i n s  and t h e i r  p e r i -  
m e t e r s  a r e  used most p r o f i t a b l y  f o r  hay ing  o r  g r a z i n g  t h e  n a t i v e  sedges  
and g r a s s e s .  However, d u r i n g  d r y  y e a r s  many b a s i n s  a r e  plowed and p l a n t e d  
t o  row c r o p s .  I n  w e t t e r  y e a r s ,  a  cosmopol i t an  p l a n t  community o c c u r s  i n  
and a d j a c e n t  t o  t h e  b a s i n s .  T h i s  community i n c l u d e s  a q u a t i c s  such a s  
c a t t a i l s  (Typhasp.)  and b u l r u s h  ( S c i r p u s  s p . ) ,  e x c e l l e n t  s t a n d  o f  s m a r t -  
weed (Polygonum s p . )  and y e l l o w  c o r e o p s i s  (Coreops i s  s p . ) ,  and common 
d r y l a n d  weeds such  a s  f i r e w e e d  (Kochia s c o p a r i a  sp.) o r  sunf lower  
( H e l i a n t h u s  s p . ) .  
Methods 
A n e s t i n g  s t u d y  was conducted on t h e  Clay  C e n t e r  a r e a  from 1960 th rough  
1964. T h i s  s t u d y  was conducted by s y s t e m a t i c a l l y  s e a r c h i n g  randomly 
s e l e c t e d  p l o t s  i n  each c o v e r t y p e .  The n e s t i n g  s t u d y  was pa t t e rned  a f t e r  
S t o k e ' s  (1949) work on P e l e e  I s l a n d .  A l l  c o v e r t y p e s  e x c e p t  row c r o p s  
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were searched.  The sampling r a t e  va r i ed  from 1:6 t o  1:16 depending on 
t h e  expected frequency of nes t s .  The sampling r a t e  f o r  covertypes 
a s s o c i a t e d  w i th  t h e  bas in s  was 1:6. 
Cover p re fe r ence  and brood cover  u t i l i z a t i o n  s t u d i e s  were conducted by 
walking randomly s e l e c t e d  t r a n s e c t s  i n  t h e  va r ious  covertypes dur ing  t h r e e  
pe r iods :  e a r l y  morning, midday and evening. A t r a i n e d  hunt ing dog was 
used t o  a s s i s t  i n  l o c a t i n g  b i r d s .  Other methods of ob t a in ing  d a t a  con- 
ce rn ing  pheasant  use of t h e s e  wet lands included random obse rva t ions ,  a e r i a l  
counts  du r ing  inclement  weather and observa t ions  t h a t  were i n c i d e n t a l  t o  
a c t i v i t i e s  such a s  n e s t  search ing  o r  n i g h t  t rapping .  
Resu l t s  and Discuss ion  
Nes t inq  Cover 
Vegeta t ion  complexes a s soc i a t ed  wi th  t he  r a i n b a s i n s  a r e  important  n e s t i n g  
cover ,  e s p e c i a l l y  dur ing  d r y  years .  Rainbasins  and t h e i r  a s soc i a t ed  
v e g e t a t i o n  c o n t r i b u t e  s i g n i f i c a n t l y  t o  t o t a l  ch ick  product ion.  
During t h e  f i ve -yea r  n e s t i n g  s tudy ,  from 7 t o  37 percent  of a l l  n e s t s  
e s t a b l i s h e d  on t h e  a r e a  were e s t a b l i s h e d  i n  covertypes a s soc i a t ed  wi th  
t h e  b a s i n s .  The f i ve -yea r  mean f o r  n e s t s  e s t a b l i s h e d  i n  t h e s e  cover-  
types  was 25 percent .  Chick product ion  i n  t h e s e  covertypes ranged from 
2 pe rcen t  t o  49 pe rcen t  of t h e  t o t a l  ch ick  product ion ,  w i th  a  f ive-year  
mean of  25.4 percent .  
Brood Cover 
--
Basins  p l ay  another  important  r o l e  i n  t he  e c o l o g i c a l  requirements  of 
pheasants  by provid ing  h igh  q u a l i t y  brood cover .  Table  I i n d i c a t e s  t h e  
u t i l i z a t i o n  of cover types  by pheasant  broods. S ince  t h e  acreages  of t h e  
d i f f e r e n t  cover types  u t i l i z e d  by pheasant  broods va r i ed  tremendously, a l l  
obse rva t ions  have been converted t o  ch icks  observed per  100 a c r e s .  
P l a n t  communities a s s o c i a t e d  wi th  r a i n b a s i n s  averaged.109 ch i cks  per  100 
a c r e s .  Of t h i s  t o t a l ,  60 ch icks  per  100 a c r e s  were i n  unused a r e a s  and 
49 ch i cks  per  100 a c r e s  were i n  n a t i v e  hay. 
Other  cover types  u t i l i z e d  by pheasant  broods and t h e  number of ch i cks  per  
100 a c r e s  inc lude :  
(1) Roadsides - 129 chicks/100 A.  
(2) Fencerows - 283 chicks/100 A .  
( 3 )  Wheat s t u b b l e  - 11 chicks/100 A .  
( 4 )  Grain  sorghum - 5 chicks/100 A .  
From t h e s e  f i g u r e s  i t  i s  apparen t  t h a t  noncul t iva ted  a r e a s  such a s  b a s i n s ,  
r o a d s i d e s ,  and fencerows a r e  p r e f e r r e d  covertypes u t i l i z e d  by pheasant  
broods. However, the  number of ch i cks  u t i l i z i n g  a covertype does n o t  t e l l  
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Table 1. Cover u t i l i z a t i o n  by pheasant broods. 
Covertype Chicks/100 Acres Time of Day Act iv i ty  
Basin Assoc. Comm. 109 A l l  day Loafing, feeding, 
roosting 
Roads ides  
Fencerows 
129 A l l  day Loafing, feeding, 
roosting 
283 Midday Loafing 
Wheat stubble 11 Early AM Roosting 
Grain sorghum 5 AM, Midday Feeding, loaf ing  
t h e  e n t i r e  s t o r y .  T h e r e f o r e ,  a  look  a t  cover  u t i l i z a t i o n  by t ime o f  day 
w i l l  h e l p  c l a r i f y  t h e  importance  of v a r i o u s  c o v e r t y 2 e s .  
P h e a s a n t  b roods  e x h i b i t e d  d e f i n i t e  p r e f e r e n c e s  f o r  t h e  v a r i o u s  c o v e r t y p e s  
d u r i n g  c e r t a i n  p a r t s  o f  t h e  day.  Brood o b s e r v a t i o n s  i n  fencerows were l i m i t e d  
t o  t h e  midday sampl ing p e r i o d ,  i n d i c a t i n g  t h a t  t h i s  c o v e r t y p e  was used 
p r i m a r i l y  f o r  l o a f i n g  c o v e r .  Most of  t h e  brood o b s e r v a t i o n s  i n  g r a i n  sorghum 
were made i n  t h e  morning o r  midday sampling p e r i o d s .  Thus,  i t  appeared 
t h a t  g r a i n  sorghum prov ided  good f e e d i n g  and l o a f i n g  c o v e r .  
N a t i v e  h a y ,  a  p a r t  of  t h e  b a s i n  complex, and what s t u b b l e  were o f  p r imary  
impor tance  a s  r o o s t i n g  c o v e r .  N e a r l y  a l l  b roods  observed i n  t h e s e  cover -  
t y p e s  were  obse rved  v e r y  l a t e  i n  t h e  evening o r  v e r y  e a r l y  i n  t h e  morning.  
Roadsides  and unused a r e a s  showed no a p p a r e n t  t ime-use  p a t t e r n s .  The 
number o f  o b s e r v a t i o n s  i n  t h e s e  c o v e r t y p e s  were e v e n l y  d i s t r i b u t e d  d u r i n g  
a l l  t ime  p e r i o d s .  
The impor tance  o f  w e t l a n d s  a s  brood cover  i s  a p p a r e n t .  Even i n  wet y e a r s  
when t h e  p r e s e n c e  o f  w a t e r  d u r i n g  t h e  n e s t i n g  s e a s o n  p r e c l u d e s  t h e  u s e  o f  
b a s i n s  a s  n e s t i n g  c o v e r ,  t h e s e  w e t l a n d s  s e r v e  t h i s  f u n c t i o n .  C h a r a c t e r i s -  
t i c a l l y ,  many o f  t h e  b a s i n s  a r e  d r y  and v e g e t a t e d  by mid-summer. 
Roos t ing  Cover 
The impor tance  of  t h e  p l a n t  communities a s s o c i a t e d  w i t h  t h e  b a s i n s  a s  
r o o s t i n g  c o v e r  f o r  p h e a s a n t  c h i c k s  h a s  been shown. The b a s i n s  and a s s o c i a t e d  
v e g e t a t i o n  a l s o  p r o v i d e  i m p o r t a n t  r o o s t i n g  c o v e r  f o r  a d u l t  b i r d s .  The 
impor tance  o f  t h i s  c o v e r t y p e  a s  r o o s t i n g  c o v e r  i s  o n l y  s u r p a s s e d  by wheat 
s t u b b l e .  
L o a f i n g  Cover 
The a r e a s  c l a s s i f i e d  a s  unused p r o v i d e  e x c e l l e n t  l o a f i n g  c o v e r  f o r  p h e a s a n t s .  
A d u l t  b i r d s  were c o n s i s t e n t l y  observed i n  t h i s  c o v e r t y p e  d u r i n g  t h e  midd le  
p o r t i o n  of  t h e  day.  
W i n t e r  Cover 
The w e t l a n d s  and a s s o c i a t e d  v e g e t a t i o n  a l s o  p rov ide  w i n t e r  cover  f o r  
p h e a s a n t s ,  e s p e c i a l l y  i n  s i t u a t i o n s  where heavy growths  of  woody o r  weedy 
v e g e t a t i o n ,  such a s  plum t h i c k e t s  o r  koch ia  p a t c h e s ,  were a s s o c i a t e d  w i t h  
t h e  we t l and  community. 
A compar ison of  p h e a s a n t  p o p u l a t i o n s  on t h e  C l a y  C e n t e r  a r e a  w i t h  popula-  
t i o n s  on a n o t h e r  9 - square -mi le  s t u d y  a r e a  i n  C lay  County and t h e  Harvard a r e a  
i s  u s e f u l  a t  t h i s  p o i n t  t o  d e m o n s t r a t e  t h e  importance  of  we t l and  a r e a s .  
Dur ing t h e  t e n - y e a r  s t u d y ,  pheasan t  p o p u l a t i o n s  on t h e  Harvard a r e a  were 
c o n s i s t e n t l y  lower t h a n  p o p u l a t i o n s  on t h e  Clay C e n t e r  a r e a .  L i n d e r ,  
Lyon, and Agee (1960:226) s t a t e d  t h a t  t h e  d i f f e r e n t i a l  was due t o  t h e  f a c t  
t h a t  t h e  number o f  s u c c e s s f u l  n e s t s  a t  C lay  C e n t e r  was approx imate ly  twice  
t h e  number a t  Harvard.  I n  terms of  c l i m a t e ,  s o i l  t y p e s  and land u s e  
p a t t e r n s ,  t h e  a r e a s  a r e  q u i t e  s i m i l a r .  However, one n o t i c e a b l e  d i f f e r e n c e  
on t h e  Clay  C e n t e r  a r e a  i s  t h e  p resence  o f  w e t l a n d s .  The percen tage  o f  
b a s i n  a r e a  i n  r e l a t i o n  t o  t o t a l  l and  a r e a  on t h e  Clay Cente r  a r e a  was 4.5; 
on t h e  Harvard a r e a  o n l y  0.9 p e r c e n t  of t h e  t o t a l  a r e a  was made up o f  
b a s i n  a r e a .  
Tha t  b a s i n s  make a  s i g n i f i c a n t  c o n t r i b u t i o n  t o  t o t a l  c h i c k  p r o d u c t i o n ,  
e s p e c i a l l y  d u r i n g  d r y  y e a r s ,  h a s  been demonstra ted.  A d d i t i o n a l  n e s t i n g  
cover  provided by t h e  b a s i n s  p a r t i a l l y  e x p l a i n s  t h e  d i f f e r e n t i a l  i n  popu- 
l a t i o n s  between t h e  a r e a s .  However, t h e  t o t a l  d i f f e r e n c e  cannot  be 
a t t r i b u t e d  t o  i n c r e a s e d  q u a n t i t i e s  of n e s t i n g  c o v e r ,  s i n c e  t h e  b a s i n s  o n l y  
p r o v i d e  t h i s  t y p e  of c o v e r  d u r i n g  d r y  y e a r s .  
We have a l s o  shown t h a t  t h e  b a s i n s  a r e  p r e f e r r e d  brood cover  i n  most 
y e a r s ,  wet o r  d r y .  We f e e l  t h a t  t h e  b a s i n s  t end  t o  draw broods  from 
o t h e r  c o v e r t y p e s  used f o r  n e s t i n g  c o v e r ,  the reby  reduc ing  i n c u b a t i n g  hen- 
c h i c k  i n t e r a c t i o n s  which cou ld  r e s u l t  i n  n e s t  abandonment. L i n d e r  (1965) 
demons t ra ted  t h a t  an  i n c u b a t i n g  hen could  be induced t o  abandon h e r  n e s t  
upon f u l l  c o n t a c t  w i t h  c h i c k s .  
 an's I n f l u e n c e  - on Wetlands 
Plan's i n f l u e n c e  on t h e  we t lands  i n  s o u t h c e n t r a l  Nebraska h a s  r e s u l t e d  
i n  d r a m a t i c  land u s e  changes .  O r i g i n a l l y  3,909 wet lands  were p r e s e n t  i n  
t h i s  t en-county  a r e a .  These b a s i n s  had a  combined s u r f a c e  a r e a  o f  a p p r o x i -  
m a t e l y  92,000 a c r e s .  Through r a p i d l y  changing a g r i c u l t u r a l  a c t i v i t i e s ,  
p a r t i c u l a r l y  i r r i g a t i o n ,  more t h a n  3 ,200 o r  83 p e r c e n t  o f  t h e s e  b a s i n s  have 
been permanent ly  d e s t r o y e d .  The a c r e a g e  l o s s  amounts t o  approx imate ly  
37,000 a c r e s  o r  40 p e r c e n t  of t h e  o r i g i n a l  a c r e a g e .  S i z e  of t h e  b a s i n s  
l o s t  t o  a g r i c u l t u r a l  o p e r a t i o n s  i s  an  i m p o r t a n t  f a c t o r .  S e v e n t l y  p e r c e n t  
of a l l  t h e  d e s t r o y e d  b a s i n s  covered 10 a c r e s  o r  l e s s ,  and 93 p e r c e n t  were 
under  25 a c r e s  i n  s i z e .  Thus,  t h e  g r e a t e s t  l o s s  h a s  occur red  i n  t h e  
s m a l l e s t  b a s i n s  w i t h  a  r e s u l t i n g  d e c r e a s e  of t h e  i n t e r s p e r s i o n  o r  d i v e r s i t y  
of c o v e r t y p e s .  
L o s s e s  o f  a c r e a g e  have a l s o  occur red  i n  t h e  692 b a s i n s  which remain.  
They have been reduced i n  s i z e  by approx imate ly  44  p e r c e n t .  Loss  o f  
permanent b a s i n s  and s i z e  r e d u c t i o n  o f  remaining b a s i n s  was accomplished 
by: d r a i n a g e ,  l and  l e v e l i n g ,  c o n c e n t r a t i o n  of w a t e r  i n  d u g o u t s ,  and 
s i l t a t i o n .  
